[image: image1.png]Université
de Liége




                                                                                                                         [image: image2.jpg]4
Faculté ‘

de Médecine

Département des
sciences cliniques




The clinical importance of the late neuronal migration, EACD, may 2012
 Oreste Battisti, Academic Professor of Pediatrics and Neonatal Medicine, Nathalie Mazoin, Kindja Nyamugabo, consultants,  Department of Pediatrics and neonatal medicine, University of Liège Belgium  ( Oreste.battisti@ulg.ac.be )
OBJECTIVE

This work places the clinical importance of the late neuronal migration (LNM) during the neonatal period and in following periods of life. In the neonatal period, we have to make the following translation: 1.the LNM and the clinical examination according to Brazelton, Dubowitz and Prechtl in the preterm and term infant; 2. The LNM and the care of the sick neonate focused on the development. In the following periods, we have to make the following translation: 1. LNM and the primitive reflexes; 2. LNM and the anatomic findings in the brain.

 BACKGROUND

Although the major neuronal migrations that form the cortical plate occur by the 16th week of gestation, late migrations from the germinal matrix into the cerebral cortex continue until five months postnatally. The external granular layer of the cerebellar cortex continues to migrate until 1 year of age. What is the physiological roles of these migratory processes in the postnatal period, and can we translate this clinically? What   places do they have in the care of sick neonates in the acute phase and in the follow-up periods of life? 

Figure 1: during late neuronal migration, extrapyramidal tracts are predominant, pyramidal tracts become predominant after its end
[image: image3.jpg]CORTEX PREMOTEUR ~ CORTEX MOTEUR

SYSTEME
STRIO-PALLIDAL

CONTROLE SUPRASEGMENTAIRE
FAISCEAU PYRAMIDAL

RENSHAW

S striatum
P pallidum

LN locus niger

NST : noyau sous-thalamique

NEURO-MUSCULAIRE

CONTROLE SEGMENTAIRE y




 DESIGN/METHODS

We made a translation between this building of brain process and the items found in the clinical examination according the Dubowitz examination, in the Precthl’s method analysis of general movements and in the neonatal assessment scale of Brazelton. It was done in apparent healthy premature and term neonates, in sick newborns and also in fants and children with cerebral palsy.

Figure 2: neurons and leave the area Subependymal will migrate to the cortex, forming the well-structured layers 6 (fetus 24 weeks left, 28 weeks right).
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On the physiological side, the ultrastructural disposition of brain during LNM explains the spontaneous (general movements from gravity) and responsive motor states (succion, light, noise, smell) of the newborn. It represents the major intrinsic mechanism: 1. Slowly and progressively, to integrate the stimuli comingfrom environment; 2. Acutely and with habituation to reduce the stress and preserve the sleeping periods; 3. Constantly, to maintain a maximum of energy for basal metabolism and growth, reducing the moments inducing the expense of energy.
On the pathophysiological, that ultrastructural disposition is in metabolic and hemodynamic danger when the neonate can encounter episodes of hypoxia. Its biochemical disturbance in the acute phase justify the extrinsic methods (NIDCAP, WEECARE) to reinforce the newborn. It may  the ultrastructural disturbances, the clinical signs (persistence of primitive reflexes, spasticity ) and the pathologic lately findings:  fibers tracts malposition, reduced cortical volume, reduced white matter volume, focal zones of imperfect cortical lamination, small hamartomas, and microscopic subcortical heterotopias.
Results 
Table.  Sparing (+) or spelling (-) effects of trigerrs/measures on the bioenergy of the neonate. 
	“pain” = -
· 24  kcal/min


	 hemodynamic distress = -
· 0.7 % BMR

· 0.8 % Q O2
	Thermic balance =+
·            0.33 CMRO2      ml/100g/min
·          0.825 QO2
     ml O2/kg/min 

	Measures = +
· 290 kcal/week

· 60 g BW/week

·  15 g CM/week

	= Invasive procedure
	Respiratory distress
	Fighting heat loss
	Developmental care

	= Environment
	Circulatory distress
	Controlled hypothermia
	massages

	= pharmacodependency
	Tilting
	Improved nutrition
	sleep


 CONCLUSIONS:  The LNM described by Sarnat has an important role in the normal and sick neonates and infant: it protects against potential deleterious triggers from environment, and progressively helps the baby to integrate the stimuli from inside and outside body. In case of insufficiency of this intrinsic mechanism or extrinsic offered mechanism due to sickness, the LNM is partially responsible for later findings in the previously sick newborns infants.
